A stable money demand function plays a vital role in the planning and implementation of monetary policy. With the use of Johansen co-integration and error correction model estimates, this study examines the existence of a stable long-run relationship between real broad money demand ( RM3) and its explanatory variables in South Africa for the period 1990-2009. In contrast to previous analyses, this study augments the co-integration and vector autoregression (VAR) analysis with impulse response and variance decomposition analyses to provide robust long-run effects and short-run dynamic effects on the real money demand. In addition, this study introduces a foreign interest rate to capture the impact of capital mobility on money demand in South Africa. Results from the Johansen test suggest that real broad money demand (RM3) and its all explanatory variables are cointegrated.
INTRODUCTION
emand for money plays a major role in macroeconomic analysis, especially in selecting appropriate monetary policy actions (Ziramba, 2007:412) . If the money demand function (the relationship between money demand and its determinants) is stable over the long run, money supply changes are closely related to prices and income, and it is possible for policy authorities to control inflation appropriately through the adjustments made to money supply (Hamori, 2008 :1) and vice versa. The main purpose of this paper is to assess the impacts of the various determinants of real money demand on the South African money demand and to assess the stability of its function. The introduction of the foreign interest rate, as a separate determinant in the money demand function, is a significant departure from previous studies. In addition, this study augments the cointegration and vector autoregression (VAR) analysis with impulse response and variance decomposition analyses to provide robust long-run effects and short-run dynamic effects on the real money demand. Two different definitions of money demand will be considered: 1) M2, which consists of coins and notes in circulation, cheque and transmission deposits, other demand deposits, and other short-term and medium-term deposits, and 2) M3, which adds long-term deposits.
There have been a number of studies on the demand for money in South Africa, which include Maxwell (1971) , Courakis (1984) , Tavlas (1989) , Hurn (1991) , Hurn and Muscatelli (1992) , Naude (1992) , Nell (1999) , Moll (1999) , Jonsson (2001) , Wesso (2002) , Tlelima and Turner (2004) , and Ziramba (2007) .This study adds to the empirical work on money demand by extending the literature to recent years -a period characterised by a flexible exchange rate regime, an inflation targeting monetary policy framework, rising commodity prices, and meltdown of the global economy. There is a gap that further study on this topic may use a foreign interest rate to represent impact of capital mobility between countries in assessing the relationship between money demand and its determinants. Furthermore, there is need for a study that captures all changes in South Africa's economy, which include Freedom attainment in 1994, Asian financial crisis in 1998, adoption of formal inflation targeting in 2000, financial liberalisation, financial sector development, shifts in exchange rate policy, and the recent meltdown of the global economy.Consequently, examining the characteristics of the money demand function of South Africa, which has undergone significant changes since the 1980s, should bear significant meaning for present and future considerations of the SARB's monetary policy.
They used the own interest rate and interest rate on alternative assets as the opportunity cost variables. Moll (1999) explored relationships among money aggregates, interest rates, income and prices for the period 1965-1997, splitting the sample into periods before and after the liberalisation of the early 1980s. The money demand relationships examined did not co-integrate. It was suggested that the result could have been due to the omission of the inflation variable, the periodisation adopted, and the selection of co-integration tests. Jonsson (2001) determined that:

A stable money demand type of relationship exists among domestic prices, broad money, real income, and nominal interest rates, with plausible estimates of the long-run coefficients, as well as a long-run relationship among domestic prices, foreign prices, and the nominal exchange rate. 
In the short run, shocks to the exchange rate affect domestic prices but have virtually no impact on real output, while shocks to broad money have temporary impact on real output before inflation picks up. Wesso (2002) used the fixed-coefficient error-correction representation and the varying parameter regression approach to assess the impact of financial liberalisation on broad money demand in South Africa over the period 1971:1 to 2004:4. Tlelima and Turner (2004) found that the recursive estimates of the steady-state elasticities with respect to income, the interest rate, and the inflation rate indicate that these important parameters are not stable through the period. They found evidence that the income elasticity of money demand has increased significantly through the period as has the sensitivity of money demand to the opportunity cost of holding money balances. Naude (1992), using quarterly data for South Africa for the period 1972:1 to 1989:4, estimated a restricted error-correction model for money demand (M0). The findings of the study accepted the hypotheses of unit long-run elasticities of income and prices. The short-run income and price elasticities were higher than those found by other studies. It was concluded that error-correction models do have a contribution towards the understanding of money demand in South Africa.
None of the existing studies investigated the impacts of capital mobility on money demand and none of the studies explored the dynamics between money demand and its determinants as shown by variance decomposition analyses and impulse response analysis on the South African demand for money. Therefore, this study focuses on assessment of the stability of money demand function when capital mobility is taken into consideration and the dynamics of relationships between money demand and its determinants in South Africa.
METHODOLOGY

Model Specification
In formulating the money demand for South Africa, the quantity theory of money is modified to accommodate empirical literature; hence, the following specification is adopted:
is a function of GDP (Y), Inflation rate (CPI), interest rate (IR), foreign interest rate (If ) and real exchange rate (EX).
The model to be estimated will be written as follows:
Following the transaction demand for money or quantity theory, it is expected that an estimate of income elasticity, b, will be positive. An estimate of inflation elasticity is expected to be negative, for inflation measures the opportunity cost of holding money. In most developing countries, at a high rate of inflation people hold less money and more real assets since prices are rising (Bahmani-Oskooee and Gelan, 2008:218). As Equation (1) shows, EX is the effective exchange rate. By way of construction, a decrease reflects a depreciation of domestic currency or an appreciation of the foreign currency (Bahmani-Oskooee and Gelan, 2008:218). A depreciation of the domestic currency raises the domestic currency value of foreign assets held by domestic residents. If this increase in the value of foreign assets is perceived as an increase in wealth, the demand for domestic currency should increase, yielding a negative estimate for d (Arango and Nadiri, 1981, in Bahmani-Oskooee and Gelan, 2008:218). On the other hand, as domestic currency depreciates, if domestic residents expect further depreciation, they would indeed hold less domestic currency (Bahmani-Oskooee and Pourheydarian, 1990, in Bahmani-Oskooee and Gelan, 2008:218). Hence, an estimate of d can also be positive. A higher foreign interest rate may reduce money demand because of the capital mobility effect or increase money demand because of the cost of borrowing effect (Marquez, 1987 ; Bahmani-Oskooee and Ng, 2002). Since the signs for the real exchange rate and the foreign interest rate in the money demand function are unclear, empirical estimation is needed to determine the relationship between the two variables (foreign interest rate and exchange rate) and real money demand.
Test For Stationarity
The test for stationarity of the individual series in the economic model was undertaken using the augmented Dickey-Fuller (ADF) and Phillips-Perron unit root tests procedure in E-Views version 7. The number of lagged term p was set to be chosen automatically by E-Views software to ensure the errors are uncorrelated. The test series is said to be non-stationary if the ADF test revealed the Null Hypothesis that α 1 = 0 could not be rejected against an alternative that α 1 < 0, and stationary if otherwise. Economic series are said to be integrated of order d, denoted as I(d), where the order of integration is the number of unit roots contained in the series or the number of differencing operations it takes to make the series stationary. Following evidence in this study, which revealed that the series in the economic model is generally I(1) series (see Tables 1 and 2 for results of unit root tests), it became obvious that least square technique would not be appropriate for the estimation of the economic model. Thus, bearing in mind the need to accommodate the interdependence of relationships between most economic variables, the economic model was re-conceptualized as a vector auto-regressive system (4), allowing for the possibility of co-integration among the endogenous variables.
where x is vector of deterministic variables, constant (C) and/or trend; Y is vector of I(1) endogenous variables, including real broad money (RM3), lnY, lnCPI, lnEX,lnIR and ln If; ПB, Гand П are matrices of coefficients to be estimated, while ԑ is vector of stochastic residuals.
Terms in B give the influence of the associated deterministic variables, while Г represents short-term elasticities of response. By Granger's representation theorem, if the coefficient matrix П in Equation (3) has reduced rank r<k (k=4, in this case), which implies that r distinct linearly dependent associations of endogenous variables in Y t exists, then there exist k x r matrices α and β each with rank r, such that П =αβ ‫׳‬ and β ‫׳‬ Y t is stationary (E-Views, 2007:686). In this case, r is the number of co-integrating relations (the rank), while each column of β is the cointegrating vector. The elements of α are the adjustment parameters in the vector error correction model.
Co-integration Test
The next stage in the examination of statistical properties of the series was a test for co-integration among the endogenous variables in the VAR system in Equation (1). This was implemented in E-Views using procedures from Johansen (1992, 1995) system based techniques. In testing for the number of co-integrating vectors among economic time series, Johansen's (1992, 1995) system approach is to estimate the П matrix in an unrestricted form and then test whether the restrictions implied by the reduced rank of П (E-Views, 2007) can be rejected. The software provides procedures for conducting both a maximum Eigen value and trace statistic-based co-integration tests, which were employed in this study.
It is essential to consider two important issues before proceeding to test for the rank of  . Initially, the appropriate order (k) of the VAR should be determined. The Johansen method is affected by the lag length employed and, hence, it is critical to decide on the optimal lag length (Brooks, 2002:404) . Brooks proposes the use of multivariate versions of information criteria, which includes the sequential modified likelihood ratio (LR), Akaike information criterion (AIC), Hannan-Quinn information criterion (HQ) and the Final prediction error (FPE) Schwarz information criterion (SIC). However, the preceeding information criteria frequently produce contradictory VAR lag order selections; therefore, it is vital to use both information criterion approach and a priori knowledge from economic theory to select proper order of the VAR.
The second issue relates to the selection from the various types of VARs based on five deterministic assumptions. Eviews 7 provides the following deterministic trend assumptions:

Case 1 assumes no deterministic trend in the data and no intercept or trend in the VAR and in the cointergrating equation (CE).  Case 2 assumes no deterministic trend in the data, but an intercept in the CE and no intercept in the VAR.  Case 3 assumes a linear deterministic trend in the data and an intercept in the CE trend in VAR.  Case 4 allows for a linear deterministic trend in data, intercept and trend in CE and no trend in VAR.  Case 5 allows for a quadratic deterministic trend in data, intercept and trend in CE and linear trend in VAR.
As a guide, Eviews 7 advises the use of Case 2 if none of the series has a trend, Case 3 if all trends are stochastic, and Case 4 if some of the series are trend stationary. Case 1 is used when all series have zero mean and
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The Final VEC Model, Impulse Response Functions And Variance Decomposition
On the basis of evidence from various diagnostic and specification tests, the final specification of the statistical model in Equation (3) was finally estimated as a Vector Error Correction (VEC) model, with one CE imposed, up to four lags allowed for each of the endogenous variables in the VAR, and with constant (no trend) allowed in the CE. This final specification served as the basis for assessing the influence of the rate of inflation, the exchange rate and foreign interest rates, as well as national income on both the short-and long-run variation of real broad money (represented by M3) in South Africa. The relative importance of the variables in impacting real money demand fluctuations in South Africa was also assessed by impulse response and variance decomposition analyses. The stability of broad money demand in South Africa was then tested using CUSUM and CUSUMSQ tests.
RESULTS AND DISCUSSION
Results Of Unit Root Tests
As a pre-condition for estimation of the model describing the relationship between real money demand and its determinants in South Africa, the Augmented Dickey Fuller (ADF) and Phillips-Perron tests were employed to verify stationarity (or presence of Unit roots) in the individual series of the model. The results are summarised in Tables 1 and 2. As shown in the tables, the series in the economic model is generally I(1) series, given that they are all nonstationary in their levels, but stationary in their first difference for ADF tests at 1% and 5% level of significance. It thus implies that their inclusion in classical least square regressions is most likely going to produce spurious results (Granger and Newbold, 1974) . Thus, the economic model that describes the relationship between real money demand and its determinants in South Africa was re-specified as a VAR, as earlier defined in Equation (2). (2) *, ** and *** represent a stationary variable at 1%, 5% and 10% level, respectively. (2) *, ** and *** represent a stationary variable at 1%, 5% and 10% level of significance, respectively. 
Optimal Lag Length in The VAR
A major requirement in conducting Johansen (1992 Johansen ( , 1995 co-integration tests and estimation of a VAR system -either in its unrestricted or restricted Vector Error Correction (VEC) forms -is the choice of an optimal lag length. In this study, this choice was made by examining the lag structure in an unrestricted VAR originally specified with four lags, using a combination of VAR lag order selection criteria and examination of the roots of the characteristic polynomial to verify if the VAR is stable. Table 3 presents the evidence based on the VAR Lag Order Selection Criteria, while Figure 1 presents the inverse roots of the AR characteristic polynomial associated with the different lag orders specified by the selection criteria. As shown in Table 3 , the LR, HQ FPE and AIC criteria suggest the use of four lags, while the SC criterion suggests that the use of one lag should be accommodated in the VAR. This shows that the VAR in Equation (3) will be unstable if only one is accommodated. Thus, subsequent analyses were based on VAR with four lags. 
Deterministic Specification And Co-integration Test
Having selected the optimal lag length for the VAR system, the choice of how deterministic terms, constant and trend, should be accommodated in the candidate Vector Error Correction (VEC) model, which had to be made before the Johansen (1992 Johansen ( , 1995 system-based co-integration test could be performed, was made by application of the Pantula principle (Johansen, 1992) . This entailed selection of the least restrictive specification among those specifications having the lowest number of co-integrating equations (CE), if more than one. All five possible specifications were tested. The Johansen co-integration test is therefore conducted using the assumption of no trend but a constant in the series and 4 lags for the VAR. Tables 4 presents the co-integration test results for the specified money demand models applying the trace and maximum eigenvalue test statistics. The upper part of Table 4 presents the Johansen co-integration test based on the trace test, while the bottom part presents the results of this test based on the maximum eigenvalue test.
In Table 4 , the null hypothesis that there are, at most, three co-integrating vectors cannot be rejected since the test statistic of approximately 28.62 is now less than the 5% critical value of approximately 29.80. The maximum eigenvalue test also rejects the null hypothesis of no co-integration; it suggests that there is only one cointegrating relationship in the M3 demand model.The trace test and the maximum eigenvalues test evidently generate conflicting results in Table 4 . However, in such a situation, Johansen and Juselius (1990) advise the examination of the estimated co-integrating vector and base the choice on the interpretability of the co-integrating relations.
The main implication of the foregoing is that even though the real broad money demand in South Africa and its hypothesised determinants are generally I(1) series, some stable long-run equilibrium relationship exists among the series, which could be given some error correction representations (Engle and Granger, 1987) . It also shows that the finding of no causality in the relationship between them (in the Granger 3 , 1969 sense) is ruled out (Granger, 1986 and 1989) , just as the possibility of the estimated relationship being spurious is also ruled out (Masih 3 Granger approach to the question of whether x causes y is to see how much of the current y can be explained by past values of y and then to see whether adding lagged values of x can improve the explanation. Thus y is said to be Granger-caused by x if x helps in the prediction of y, or equivalently, if the coefficients of the lagged x's are statistically significant (Eviews, 2007). 
Empirical results show that income elasticity has a positive relationship with real broad money demand. This is consistent with the transaction demand for money or quantity theory. In Equation (4), a 1% change in real income (Y) will cause a 2.2% change in real M3. The results are consistent with other empirical work on money demand which showed a positive relationship between real money balances and income. This includes Bahmani-Oskooee and Gelan (2008), Hsing, Y(2007), Bahmani-Oskooee and Ng (2002) . The income elasticity obtained in this model is higher than unity, contrary to what the quantity theory would suggest, and, in general, is relatively higher than those obtained from other related studies. However, estimates that are higher than unity are not uncommon in empirical money demand studies. 4 An estimate of inflation elasticity has a negative coefficient as expected, for inflation measures the opportunity cost of holding money. In most developing countries, at a high rate of inflation people hold less money and more real assets since prices are rising (Bahmani-Oskooee and Gelan, 2008:218). The positive coefficient obtained for the foreign exchange rate (LEX) lends support to the currency substitution argument. Exchange rate depreciation induces currency substitution in favour of foreign currency and reduces the demand for domestic money. The prime overdraft rate (LIR) has the expected negative interest rate elasticity. A 1% rise in interest rate will result in a -0.2% change in demand for real M3 balances. The foreign interest rate has a positive coefficient. Since the signs for the nominal exchange rate and the foreign interest rate in the money demand function are unclear in theory, empirical estimation is needed to determine whether a change in the exchange rate or the foreign interest rate would positively or negatively affect the demand for money. The positive coefficient obtained for the foreign interest rate, however, seems to support the less conventional argument as provided by Marquez (1987) rather than the capital mobility effect. A higher foreign interest rate may reduce money demand because of the capital mobility effect or it may increase money demand because of the cost of borrowing effect (Marquez, 1987; Bahmani-Oskooee and Ng, 2002) . The outcome of the estimated VECM, without any restrictions is presented in Table 4 for the three co-integrating relations identified by the trace test and maximum eigenvalue test for the Real M3 demand model.
In Table 4 , the speed of adjustment is indicated by the coefficients of the error correction terms. In the first co-integration relationship, M3, Y, CPI and IR have coefficients that are negative, indicating that these variables converge to their long-run equilibrium. However, EX and IF have positive coefficients, indicating that any disequilibrium in EX and IF continues to grow. Their t-values are -3.13926, -1.75562, -0.45817 and -1.49241, respectively.All the variables, with the exception of M3 and Y, are not significant. In the second co-integration equation, only EX and LIF show evidence of error correction, meaning they converge to their long-run equilibrium if disturbed. In the third co-integration equation, only LM3 shows evidence of error correction. The Clute Institute
Diagnostic Checks
The VAR model was subjected to rigorous diagnostic tests. Diagnostic checks are crucial in this analysis because if there is a problem in the residuals from the estimation of the model, it will be an indication that the model is not efficient, such that parameter estimates from such a model may be biased. The VAR was tested for AR Roots test and serial correlation and the results are indicated in Figure 1 . The AR Roots Graph reports the inverse roots of the characteristic AR polynomial. The estimated VAR is stable (stationary) if all roots have modulus less than one and lie inside the unit circle. If the VAR is not stable, certain results, such as impulse response standard errors, are not valid. Figure 1 shows that all roots lie inside the unit circle, which is an indication that the VAR is stable.
The diagnostic test results are presented in Table 5 , which assist in checking for serial correlation, normality and heteroskedasticity. These diagnostic checks are based on the null hypothesis that there is no serial correlation for the LM test, there is normality for the Jarque-Bera test, and that there is no heteroskedasticity for the White heteroskedasticity test. The estimated models fit satisfactorily well with an R 2 of 66% for real M3 demand. The LM test, which is a stricter test for correlation, is also applied in the analysis and the results (p-value of 0.6631) show that there is no serial correlation at four lags used for the real M3 demand model (see Table 5 ). As for the normality test, the authors reject the null hypothesis of a normal distribution as the JB test statistic of 1890.241 with a p value of 0.0000 is a clear indication of non normality at 1 and 5 percent. The results for the diagnostic checks for serial correlation and heteroskedasticity show that the data are fairly well behaved. Results indicate the presence of non-normal residuals but, as indicated by Gonzalo (1994), Johansen method still provides the most robust results than the other methods, even when the errors are non-normal (Choudhry, 2008:612). In addition, Johansen and Juselius (1990 , in Islam and Ahmed, 1999 : 105) also observed non normal residuals in their studies. 
Impulse Response Analysis
These impulse response functions show the dynamic response of the real M3 money demand to a oneperiod standard deviation shock to the innovations of the system and also indicate the directions and persistence of the response to each of the shocks over a 10-quarter (2.5years) period. For the most part, the impulse response functions have the expected pattern and confirm the results from the short-run relationship analysis. In Figure 2 , shocks to two of the variables are not significantly different from zero and are transitory, while shocks to the other four variables are significant, but only two are persistent. A one-period standard deviation shock to EX and IR marginally appreciates the real M3 money demand, but the impact dies off quickly, on average. A shock to LCPI has a marginal depreciation effect on the real M3 money demand in the short run, but is also permanent. A one-period standard deviation shock to LIF appreciates the real M3 money demand less than 1 percent but also gradually rises in about two and one half years. Variables that have persistent and significant effects on the real M3 money demand are the real M3 money, national income, rate of inflation, and the foreign interest rate. The response of the real M3 money demand to a one-period shock to prime overdraft rate is a transitory appreciation. This result implies that expansionary monetary policy appreciates the real M3 demand in the short run.
Finally, a shock to the national income has a lasting positive impact on the real M3 money demand. A oneperiod shock to the national income appreciates the real M3 money demand by nearly two percent in one year's time and continues to grow. Thus, the real M3 money, national income, rate of inflation, and the foreign interest rate have a significant impact on the real M3 money demand in the short run. However, remaining variables (the real exchange rate and prime overdraft rate) have only a transitory effect on the real M3 money demand. Since this study focuses on the determinants and stability of real M3 money demand, only the responses of the real broad ( M3) money demand to shocks in its determinants are reported in Figure 2 .
Variance Decomposition Analysis
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Variance decomposition analysis provides a means of determining the relative importance of shocks in explaining variations in the variable of interest. In the context of this study, it therefore provides a way of determining the relative importance of shocks to each of the determinants of the real broad money demand (M3) in explaining variations in the real money demand. The results of the variance decomposition analysis are presented in Table 6 , which show the proportion of the forecast error variance in the real money demand (M3) explained by its own innovations and those in its determinants.
Since this study focuses on the movements of the real money demand following shocks to itself or its determinants, only the variance decomposition in the real money demand (M3) is reported and the relative importance of each of its determinants in influencing money demand changes is analysed. While the information criteria suggested that lag order 4 for the VAR models was sufficient, the variance decompositions for 10 quarters (2.5 years) is allowed in order to determine the effects when the variables are allowed to affect the real money demand for a relatively longer time. In the first quarter, all of the variance in the real money demand (M3) is explained by its own innovations (shocks), as suggested in Brooks (2002: 342) . For the 4-quarters ahead forecast error variance, reported in column 2 of Table 6 , the real M3 money demand itself explains about 74 percent of its variation, while all its determinants explain only the remaining 26 percent. Of this 26 percent, the national income explains about 6 percent, exchange rate about 9 percent, CPI about 2 percent, prime overdraft rate about 3 percent, and foreign interest rate about 4.8 percent. However, after a period of two years, the real M3 money demand explains about 57 percent of its own variation, while its determinants explain the remaining 43 percent. The influence of the national income increases substantially to about 11.2 percent, explaining the second largest component of the 43 percent variation in the real M3 money demand that is explained by its determinants. The foreign interest rate explains the largest component (20.3%) of the 43 percent variation in the real M3 money demand that is explained by its determinants.
Exchange rate accounts for about 4.9 percent and CPI, about 5.5 percent, with its impact increasing over time while exchange rate, with its impact declining over time. Thus, the national income explains the largest component of the variation in the real M3 money demand followed by the foreign interest rate and exchange rate. Shocks to the other variables continued to explain a less significant proportion of the variation in the real M3 money demand. These results, therefore, are similar to those from the impulse response analysis in that only the national income, the exchange rate, and foreign interest rate have a significant impact on the real M3 money demand in the short run.
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Figure 2: Variance Decomposition
Stability Of Money Demand Tests (CUSUM And CUSUMSQ Test)
In this section, the central issue for empirical analysis is the stability of the parameters of the real M3 money demand equation (Equation (4) ). It is now a standard practice to incorporate short-run dynamics in testing for stability of the long-run parameters of a money demand equation (Owoye and Onafowora, 2007:11) . To this end, the approach by Bahmani-Oskooee and Shin (2002) is followed and the cumulative sum of recursive residuals (CUSUM) and cumulative sum of squares of recursive residuals (CUSUMSQ) tests developed by Brown et al. (1975) Response of LRM3 to LIF Response to Cholesky One S.D. Innovations
The CUSUM and CUSUMSQ test statistics are updated recursively and plotted against break points in the data (Owoye and Onafowora, 2007:11) . For stability of the short-run dynamics and the long-run parameters of the real broad money demand function, it is important that the CUSUM and CUSUMSQ statistics stay within the 5% critical bound (represented by two straight lines whose equations are detailed in Brown et al., 1975 , Section 2.3). As seen in Figure 3 , the CUSUMSQ plots do not cross the 5% critical lines, while the CUSUM plots for M3, cross the upper 5% boundary slightly in 1998 and from 2006 to 2008. Caporale and Pittis (2004) show that The CUSUM-ofsquares test is to be preferred, as it is very powerful to detect changes in the conditional model parameters, whether or not the variance of the regression error is included in the set of parameters shifting, especially towards the end of the sample. Therefore, it can be concluded that the estimated parameters for the short-run and long-run dynamics and long-run of the real M3 money demand function are stable and that there is evidence of instability of real M3 money demand in some periods, which may be attributed to external shocks, such as the Asian financial crisis in 1998 and the global financial crisis in 2008. In other words, a stable real M3 demand function exists over the entire sample period. These empirical results support the SARB in its choice of real M3 as an intermediate target for monetary policy formulation.
SUMMARY AND CONCLUSION
The goal of this paper has been to examine the impacts of the various determinants of real broad money demand on the South African money demand and to assess the stability of its function. By means of a sample of quarterly data from January 1990 to December 2009, analyzed by descriptive and econometric techniques, evidence from this study shows that the series of broad money in South Africa, and its hypothesized determinants, are generally I(1) series. Results show that all the hypothesized determinants of money demand have an impact on real broad money demand in South Africa. CUSUM and CUSUMSQ tests confirmed the stability of South Africa's money demand function, which is shown in Figure 3 .
Taken together, the results of this study have a number of policy implications. First, the presence of longrun co-movements (co-integration) between the real money demand and its determinants found in this study implies the effectiveness of targeting one of the variables in influencing the long-run behaviour of the other variables. If this interpretation holds, and given the significant long-run relationship between the real money demand and the monetary policy variables in this study, it would justify the stance taken by the monetary authorities in South Africa of pursuing a sound monetary policy by targeting the rate of inflation. There is some concern, however, on the nonnormality of the data. Robust estimates are clearly an item for future research. The impulse response analysis shows that real money demand responds to the interest rate after six quarters. A stable money demand function is a key factor in macroeconomics analysis, especially in selecting appropriate monetary policy (Ziramba, 2007) . Stability of the money demand function in this study means that monetary policy is effective in South Africa and the SARB can consider targeting the variables in the money demand model specified in this study. Specifically, if a stable relationship exists between the demand for money and its determinants, changes in the money supply can provide useful information about inflation in the medium and longer terms (Hall et al., 2008:85) . Finally, the results show that foreign interest rates do affect the demand for money in South Africa, so monetary policy authorities should consider changes in foreign interest rates. Thus, the demand for money in South Africa depends, in part, on capital mobility measured here by movements in foreign interest rates and expected exchange rates (either jointly or separately).
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